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Reconnaissance and mapping of the underground workings of the Red and Bonita mine conducted during
2012 and 2013 identified a location 265 feet inby the mine portal as the ideal location for a water impounding
concrete bulkhead (DRMS, 2014). The rock at this location is intensely jointed, and although the joints are
tight, it was determined that packer testing to determine the permeability of the joint was a prudent step in
the bulkhead feasibility evaluation. On September 9 and 10, 2014, four packer test holes were drilled into the
north and south ribs of the mine near the proposed bulkhead location, and packer testing conducted in each
hole. The northeast and southeast holes took negligible amounts of water during packer testing,
demonstrating that the rock at the hole locations is essentially impermeable. The Secondary Permeability
Indices for the northwest and southwest holes are calculated as follows.

Secondary Permeability Index (SP1) equation (Azimian, 2013):

Where:

Cis a constant = 1.49 x 10™%°

I = length of test section in meters

r = radius of test hole in meters

Q = volume of water take during test in liters
t = duration of test in seconds

H = water pressure in meters of head

For the southwest packer test hole:

|=7f.=2.13m.
r=1in.=0.0254 m.
Q=1.15gal.=4.351.
t=900s.
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H =98 psi = 68.92 m.

For the northwest packer test hole:

|=7f.=2.13m.
r=1in.=0.0254 m.
Q=4.46 gal. = 16.88 1.
t=900s.

H =99 psi=69.62 m.

Azimian (2013) defines the following classes of rock based on SPL.

Class A: If rock permeability (based on SPI) is 2.16 x 10 I/s.m? or less, it is placed in class
A, impermeable and the best class of rock that does not need improvement.

Class B: If the permeability is in the following ranges, 2.16 x10™* < SPI £ 1.72x10™ |/s.m? permeability is low
and only local improvement may be needed.

Class C: If the permeability is in the following ranges, 1.72x10"® £ SPI £ 1.72x10? |/s m?, rock improvement is
indicated.

Class D: If the permeability (based on SPI) is greater than 1.72x10? |/s.m? the rock needs to be widely
improved.

The rock penetrated by the two upstream holes in the Red and Bonita falls into Class A. The rock in the
southwest hole is Class B and the rock in the northwest hole is Class C. Based on these results and the

proximity of a free rock face to the test locations, formation grouting prior to bulkhead instaliation will not be
necessary.
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